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Mundlak (1961)[1], Balestra and Nerlove (1966)[2] are the pioneers who introduced
the panel data into the field of econometrics. Hereafter, it developed in the fields of
economics and managements soon. For both fixed effects model and random effects
model, theoretical and empirical studies focus mainly on linear panel data models and
the limited dependent variable models. A much more flexible approach is nonlinear
panel data model. However, the estimation method is mostly restricted to parametric
methods. When the assumptions on empirical models and parameters are inconsistent
with the real data generate process, there exists a model specification problem. It is
well documented that a misspecified parametric model assumption would produce mis-
leading results. In this dissertation, I’ll use the semiparametric model setting, which
is first introduced by Stone (1977)[3], to relax the restrictive assumptions of parametric
setting. There are paramentric and nonparametric parts in the semiparametric model.
When all of the parametric coefficients are equal to 0, the model is pure nonparametric
model. When all of the nonparametric coefficients are equal to 0, the model degenerates
to parametric model. Thus, the semiparametric model can characterize real problems
more propriately than others.
Furthermore, I’ll analyze the correlated random effects model under the condi-
tional quantile framework. Since the linear quantile regression model was introduced
by Koenker and Bassett (1978)[4], much progress has been made on both theoretical
and empirical fields devoted to the quantile modeling. It has been generally applied to
many applied fields such as biology, medicine, finance, economics and policy study.
It is well documented that it is more appropriate to use a quantile model than a mean
model when the distribution of sampling data is fat-tailed or asymmetric. Analyze the
correlated random effects model under the conditional quantile framework can show us
the different estimating results on different quantile levels, such as the economic growth
effect of FDI between high-income group and low-income group, and the smoking ef-
fect on birthweight between high birthweight and low birthweight.
In this dissertation, the main work is to build a new semiparametric panel data
model with estimating method, asymptotic theories and the empirical applications. It
includes semiparametric estimation of partially varying-coefficient dynamic panel data
models, semiparametric panel data models with fixed effects, semiparametric quantile
panel data models with an application to estimating the growth effect of FDI. The re-














Firstly, several new semiparametric estimation methods, both onconditional mean
model with fixed effects and conditional quantile model with correlated random effects,
are proposed.
Secondly, the asymptotic theories and small sample performance are also included
in this dissertation. Furthermore, I proposed the feasible way to improve the efficiency
of the parametric coefficients.
Lastly, the model is applied to analyze the growth effect of FDI. In order to get a
more reliable results, the correlated random effects model is adopted under the condi-
tional quantile framework. The model can get rid of the heterogeneity across individu-
als and dependent variables.
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